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Description 

BACKGROUND OF THE INVENTION 
i) Field of the Invention 

This invention relates to aqueous suspensions of antimicrobial agents and antimicrobial hair treatment 
compositions in which fine particulate polyvalent metal salts of 2-mercaptopyridine-N-oxide (which may be 
hereinafter referred to simply as Mept compounds) having a specific size distribution are stably dispersed. 

fi) Description of the Prior Art 

Polyvalent metal salts of 2-mercaptopyridine-N-oxide are known to be effective as antimicrobials and 
are widely utilized not only as ordinary antimicrobials, but also as anti-dandruff agents and are incorporated 
into shampoo compositions, hair rinse compositions and the like. The polyvalent metals of the Mept 
compounds are magnesium, barium, strontium, zinc, cadmium, tin, and zirconium. Of these, zinc salts are 
widely used. 

EP-A-0 093 541 describes anti-dandruff compositions containing zinc pyridine thione (Zpt) in particulate 
form, wherein a major proportion of the particles has a defined minimum surface area and is in the form of 
hexagonal flat platelets or fragments thereof. The Zpt particles are incorporated into convential carriers of a 
hairdressing, hair conditioner, shampoo, cream, ointment or lotion. 

On the other hand, US-patents No. 3,753 916, 3,489,686 and 3,723,325 disclose detergent compositions 
containing particle deposition and enhancing agents. Certain cationic polymers are used in association with 
particles having a size ranging from 0.2 to 50 urn to enhance the deposition and retention of such 
particulate substances on surfaces washed with the detergent composition. The US documents are 
concerned with the problem of providing detergent compositions, which have improved capacities to impart 
residual activity or properties to surfaces washed therewith, i.e. to increase the affinity of water-insoluble or 
sparingly soluble, particular substances for surfaces being washed with the detergent compositions. The US 
documents do not address the problem of preventing the particulate components of the composition from 
settling and separating, as time passes. 

Mept compounds are sparingly soluble in water, for instance, the zinc salt (hereinafter referred to 
simply as Zpt compounds) has a solubility in water of 15 ppm at 25 *C. Accordingly, when they are 
incorporated into shampoo or hair rinse compositions, they must be utilized in a form of dispersions. 

However, because of the considerable difference between the specific gravities of Zpt compounds 
(specific gravity = 1,8) and a medium liquid for dispersion, the Zpt compounds are apt to settle and 
separate as time passes, and thus it was difficult to obtain a stable dispersion system containing Zpt 
compounds. 

In order to prevent such settlement or separation, the following methods are known: 

(i) Make the static viscosity of the dispersion medium high. 

(ii) Make the particle size of Mept compounds so small that Brownian movement will be dominant in the 
system. 

By either method, settlement will be made difficult to take place. 

Examples of method (i) are a method of adding viscosity increasing polymers such as cross-linked 
polyacrylates (Japanese Patent Publication No. 49-49117) and a method of adding acrylic acid/acrylate 
copolymers (Japanese Patent Publication No. 54-16951). However, these methods have the drawback that 
limitation is placed on the type of surface active agent usable to stably disperse Mept compounds. 

As for method (ii), since Mept compounds having very small particle size are difficult to be produced, 
compositions containing fine particulate Mept compounds stably dispersed therein have not been practically 
obtained. 

Under such conditions, the present inventors formerly made a study and succeeded in manufacturing 
Mept compounds having very small particle size (hereinafter referred to as fine particulate Mept com- 
pounds) compared with conventional Mept compounds incorporated into shampoo or hair rinse composi- 
tions (Japanese Patent Application No. 58-122845, 58-122846 and 59-82690). 

The present inventors made further study in order to obtain stable antimicrobial suspensions making 
use of thus obtained fine particulate Mept compounds, and found that fine particulate Mept compounds are 
very sensitive to conditions of liquid media for dispersion and are apt to coagulate, leading to difficulty in 
keeping the original size distribution. More specifically, the following phenomena were noted. 

(1) Fine particulate Mept compounds in a suspension coagulate when electrolytes such as salts are 
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included in the suspension, or when the suspension is got frozen or heated. 

(2) Fine particulate Mept compounds are apt to coagulate when they are incorporated into hair treatment 

compositions such as shampooes or hair rinses in which surfactants are contained, because the 

surfactant per se is an electrolyte. 
5 in order to prevent the coagulation of fine particulate Mept compounds, surface modification or colloidal 
protection have been proposed. 

Examples of adding a water-soluble polymer to a shampoo composition which incorporates Mept 
compounds are disclosed in Japanese Patent Publication Nos. 47-20635 and 50-22044, in which cationic 
polymers are used as a water-soluble polymer in order to enhance the adsorption of Mept compounds to 
io the hair and head skin. However, the cationic polymers function as a coagulating agent for fine particulate 
Mept compounds having a specific size distribution, and produce considerable coagulation. 

The method of forming colloid layer of cellulose-type water-soluble polymers for protection also has a 
drawback in that the cellulose polymers coagulate when they form a colloidal adsorption layer on a particle 
to be protected. For instance, addition of an aqueous solution of hydroxyalkyicellulose which is referred to 
75 in Japanese Patent Application Laid-open Nos. 53-14710, 53-14711, 53-97010 and 57-176906, results in 
losing the original size distribution, leading to losing the stable dispersability. 

From this reason, conventional art was directed to make use of ceilulose-type water-soluble polymers 
as a thickner to enhance the viscosity of shampoo base thereby allowing the incorporated fine particulate 
Mept compounds to settle more siowly, or further incorporating swelling clay or pearling agent in order to 
20 give structuai viscosity to the system of the shampoo composition, thereby preventing settlement of Mept 
compounds. Such methods cannot avoid limitations to surfactants to be incorporated into a shampoo base 
or viscosity of the shampoo base. 

Preparation of hair rinse compositions or hair conditioning compositions is also accompanied by the 
limitation to viscosity of the composition in the case where fine particulate Mept compounds are incor- 
25 porated into the compositions. Namely, the bases are limited to a highly viscous ones such as of emulsion 
system or gel. 

SUMMARY OF THE INVENTION 

30 In view of the above, the present inventors have further made an earnest study in order to overcome 
such problems, and have found that when fine particulate Mept compounds are dispersed in water by aid of 
a specific dispersant, the resulting suspension is excellent in that it is highly stable under the ordinary 
storage conditions, is superior in resistivity to salts, and, even frozen, can be restored to the state before 
frozen if only heated to melt. Surprisingly, it was also found that when thus prepapred aqueous dispersion 

35 of fine particulate Mept compounds was incorporated into a base of hair treatment compositions such as 
shampoos, hair rinses and hair lotions, the dispersion state of fine particulate Mept compounds could be 
maintained stably being free from limitations to storage conditions or to surfactants to be used in 
combination. 

Accordingly, this invention provides an antimicrobial suspension comprising a dispersant and from 
40 0.0015 to 60 wt-% of a fine particulate polyvalent metal salt of 2-mercaptopyridine-N-oxide, characterized 
by having a size distribution in which particles having a size beiow 0.2 um are contained in amounts not 
smaller than 50 wt.-%, particles having a size from 0.5 to 1.0 um being 15 wt.-% or less and particles 
having a size over 1.0 um being 2 wt.-% or less and the dispersant being selected from (A), (B) or (C): 

(A) a polyglycoi/polyamine condensation polymer, polygiycol/polyamine/alkylamine condensation poly- 
45 mer or alkyleneamine condensation polymer; 

(B) at least one water-soluble polymer compound selected from hydroxyalkyiceliuloses and partly 
quaternarized products thereof, and at least one non-ionic surfactant; 

(C) at least one cationic polymer compound and at least one alkali metal salt, alkaline earth metal salt or 
aluminum salt of an inorganic acid. 

so Further, the present invention provides an antimicrobial hair treatment composition characterized by 
incorporating an antimicrobial suspension as defined in Claim t. 

BRIEF DESCRIPTION OF THE DRAWING 

55 The sole figure is a graph showing relation between particle size of fine particulate Zpt and Amizet 5C. 
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The Mept compounds according to the invention are represented by the following general formula: 



0 



wherein M represents a polyvalent metal atom and x represents the atomic value of M. 

Examples of the polyvalent metai atom, M includes magnesium, barium, strontium, zinc, cadmium, tin 
and zirconium. Of these, zinc salt of 2-mercaptopyridine-N-oxide is preferred. 

The fine particulate Mept compounds to be used in the present invention have a size distribution in 
which not smaller than 50 wt% of the particles have a size of 0.2um (micron) or less. Preferably, the fine 
particulate metai salts have such a size distribution that particles having a size ranging from 0.5 to 1 .Oum 
(micron) are contained in amounts not larger than 15wt%, and particles having a size not smaller than 1.0 
micron are contained 2wt% or less. The fine particulate Mept compounds having such size distribution can 
be prepared by any of the following methods: 

(1) Method of utilizing a shear force of rigid body media such as glass beads having a particle size not 
larger than 0.5 mm, with which Mept compounds are agitated thereby obtaining fine powder (Japanese 
patent Application No. 58-122845). 

(2) Method of reacting a monovalent water-soluble salt of 2-mercaptopyridine-N-oxide and an water- 
soluble polyvalent metal salt in the presence of an water-soluble compound having a basic nitrogen atom 
in a molecular thereof under the condition of pH 3 to 7, or optionally, further proceeding this reaction in 
the presence of a water-soluble compound having hydroxy group under a temperature of not higher than 
0* C (Japanese Patent Application No. 58-122846). 

(3) Method of stirring a dispersion of Mept compounds together with rigid body media having a particle 
size not larger than 0.2 mm in the presence of a salt of (metha)acryiic acid-styrene sulfonic acid 
copolymer having an average molecular weight of 10,000 to 1,000,000 (Japanese patent Application No. 
59-82690). 

Among the dispersants usable in the present invention, the condensation polymers (A) are curable 
condensation products obtainable from firstly reacting a polyamine compound having from 2 to 10 carbon 
atoms with an ether of polyoxyalkylene glycol having a terminal halogen or hydroxy! group and having from 
2 to 4 carbon atoms in an alkylene unit thereof, further reacting the resulting polyamine reaction product 
having at least one hydrogen atom joined to a nitrogen atom with a bifunctional aliphatic compound having 
a functional group selected from epoxide and alpha-halo-beta-hydroxyalkyl. Alternatively, the thus obtained 
condensation product may further be reacted with amines having saturated or unsaturated hydrocarbon 
group having 10 to 24 carbon atoms thereby obtaining a curable condensation product. 

Preferable condensation polymers are mentioned below. 

(I) Reaction product of dipropylenetriamine, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 1,000 and epichlorohydrin. 

(II) Reaction product of dipropylenetriamine, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 1 ,000, coconut oil fatty acid amine or beef tallow fatty acid amine and 
epichlorohydrin. 

(III) Reaction product of dipropylenetriamine and bis-chlorohydrin ether of polyoxyethylene glycol having 
an average molecular weight of about 600. 

(IV) Reaction product of dipropylenetriamine, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 600, coconut oil fatty acid amine or beef tallow fatty acid amine. 

(V) Reaction product of dipropylenetriamine, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 1 ,000 and bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 600. 

(VI) Reaction product of dipropylenetriamine, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 1,000, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 600 and coconut oil fatty acid amine or beef tallow fatty acid amine. 

(VII) Reaction product of diethylenetriamine, ethoxylated ethylene chlorohydrin and epichlorohydrin. 

(VIII) Reaction product of diethylenetriamine, ethoxylated ethylene chlorohydrin, epichlorohydrin, and 
coconut oil fatty acid amine or beef tallow fatty acid amine. 

(IX) Reaction product of dipropylenetriamine, ethoxylated glycerine chlorohydrin ether and epich- 
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lorohydrin. 

(X) Reaction product of dipropylenetriamine, ethoxylated glycerine chlorohydrin ether, 
epichlorohydrin and coconut oil fatty acid amine or beef tallow fatty acid amine, 

(XI) Reaction product of triethylenetetramine, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 1 ,000 and bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 600. 

(XII) Reaction product of triethylenetetramine, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 1,000, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 600 and coconut oil fatty acid amine or beef taJlow fatty acid amine. 

(XIII) Reaction product of dipropylenetriamine and bis-chlorohydrin ether of polyoxyethylene glycol 
having an average molecular weight of about 200. 

(XIV) Reaction product of dipropylenetriamine, bis-chlorohydrin ether of polyoxyethylene glycol having an 
average molecular weight of about 200 and coconut oil fatty acid amine or beef tailow fatty acid amine. 

The ratio of the chlorine atoms to the hydrogen atoms of amino group in the reaction products of (I) to 
(XIV) is preferred to be in the range of 4:5 to 7:5. 

Typical and preferable example of the condensation polymers is the product commercially sold under 
the trade name of Polyquart H from Henkel Co., Ltd., as a 50% aqueous solution. 

Condensation polymers (A) are preferably incorporated in an amount of 1/100 to 10 times, more 
preferably 1/100 to 5 times of the fine particulate Mept compounds on the weight basis, and the balance is 
preferably an aqueous medium such as water or lower alcohol/water. 

In the case where dispersant (A) is used, fine particulate Mept compounds should be incorporated in an 
amount of 0.0015 to 60%, and more preferably 0.1 to 50% of the total amount. 

Examples of hydroxyaikyl celluloses of dispersant (B) of the invention include hydroxyethyl cellulose or 
hydroxypropyl cellulose. Cationic cellulose derivatives obtainable by quaternarizing the hydroxyaikyl cel- 
luloses are preferably those represented by the following formula: 



Ri Ri Ri 

6 6 6 

At 



(1) 



wherein A: represents a residue of anhydroglucose unit, i represents an integer of from 50 to 20,000, and 
each Ri represents a substitutional group represented by the following general formula (2): 



- ( R'O ) m - ( CH2CHO ) fl - ( R"0 ) p -H 



R3-N®-R'iX® 

I, 
R 2 



<2) 



wherein R\ R": alkylene group having 2 or 3 carbon atoms, 
m: integer of from 0 to 10 
n: integer of from 0 to 3 
p: integer of from 0 to 1 0 

R r ": alkylene group or hydroxyalkylene group having 1 to 3 carbon group, 
R'i, R f 2. RV same or different with each other and independently represent alkyl having up to 10 carbon 
atoms, aryl or aralkyl group, and may form a heterocyclic ring containing a nitrogen atom of the formula (2). 

X: anion (chlorine, bromine, iodine, sulfuric acid, sulfonic acid, methylsulfuric acid, phosphoric acid, 
nitric acid.) 

The cation substitution degree of the cationic celluloses preferably ranges from 0.01 to 1, in other 
words, average value of n per anhydroglucose unit is preferably 0.01 to 1, and more preferably, 0.02 to 0.5. 
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Average value of m + p ranges from 1 to 3. Substitution degree of 0.01 or less is insufficient. On the other 
hand, that of 1 or more is objectionable in view of the yield of the reaction. Molecular weight of the cationic 
celluloses usable in the- present invention ranges from about 100,000 to 300,000. 

Specific examples of the non-ionic surfactants of dispersant (B) are mentioned below. 
. (1) Polyoxyethyiene alkyl or alkenyl ethers having an alkyl or alkenyl group having 10 to 20 carbon 
atoms on average and polyoxyethyiene group having 1 to 20 units of ethylene oxide. 

(2) Polyoxyethyiene alkylphenyl ethers having an alkyl group having 6 to 12 carbon atoms on average 
and polyoxyethyiene group having 1 to 20 units of ethylene oxide. 

(3) Polyoxypropylene aikyl or aikenyl ethers having an alkyl or alkenyl group having 10 to 20 carbon 
atoms on average and polyoxypropylene group having 1 to 20 units of propylene oxide. 

(4) Polyoxybutylene alkyl or alkenyl ethers having an alkyl or alkenyl group having 10 to 20 carbon 
atoms on average and polyoxybutylene group having 1 to 20 units of butylene oxide. 

(5) Nonionic surface active agents having an alkyl or aikenyl group having 10 to 20 carbon atoms on 
average and added with 1 to 30 moles, in total, of ethylene oxide and propylene oxide or ethylene oxide 
and butylene oxide (a ratio of ethylene oxide and propylene oxide or butylene oxide is in the range of 
0.1/9.9 to 9.9/0.1). 

(6) Higher fatty acid aikanolamides of the following formula or alkylene oxide adducts thereof 



*3 

I 

(CHCH 2 0) n ,H 

R 2 CON 'C 

^ (CHCH 2 0) m3 H 

I 

*3 

wherein R2 represents an alkyl or alkenyl group having 7 to 21 carbon atoms, R3 is a hydrogen atom or 
a methyl group, t\z is an integer of 1 to 20, and 1TI3 is an integer of 0 to 20, 
and hardened castor oil. 

Examples of the cationic polymer compounds of dispersant (C) in the invention include the following 
compounds (a), (b) and (c), and they are used solely or in combination of two or more. 

(a) Copolymer-type cationic polymer compounds of dimethyldiallylammonium halide and acryl amide: 



H- 



CH ? 

CH 2 — CR 2 3 CR 2 s 



CH, CH 2 

N X 
CH 3 \h 3 



CH 2 -€H- 
I 

C=0 
I 

NH, 



•H 



m 4 



or 
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H CH 2 -CR 23 -CR»-CH 

I I 
CH 2 CH 2 

/ \ 
CH, CK 3 



CH 2 -CH - 

I 

C=0 

I 

NH 2 



• H 



4 



wherein R25 and R2S are the same or different with each other and independently represent a hydrogen 
atom or methyl, X represents a halogen atom, and l and nu are such integers that the sum of l and m* 
ranges from 180 to 2,000. 

Although the compounds are represented by formula (a) here, they are not necessarily a block-type 
copolymer, and arrangement of the monomers may be arbitrary changed. Of these, compounds in which 
X is chlorine are sold under the tradename "Merquat 550" (Merck & Co., Inc./ U.S.A.) 
(b) Polycondensation products of adipic acid and dialkylaminohydroxypropyl diethylenetriamine repre- 
sented by the following formula and quaternarized products thereof: 



CO (C^J.CONHCH^NCHjC^NH- 

I 

I 

HCOH 
I 

CH 2 

f 

^2T Raa 



wherein R27 and R28 are the same or different with each other and independently represent an alkyl 
group having from 1 to 18 carbon atoms and n* represents such integer that will give the molecular 
weight ranging from 100 to 100,000. 

Of these, those whose R27 and R28 are methyl are available from Sandoz Co., Ltd. under the 
tradename of "Cartaretin F". 

(c) Copolymers represented by the following formula and quaternarized products thereof: 



H CH 5 -CH 



CH 2 C=0 
\ / 
CH 2 -CH 2 



CH? — C ' 

i 

c=o 
I 

z 
I 

R* 



R 



31 



R 



-H 



32 



wherein R 23 represents a hydrogen atom, methyl group or ethyl group, Z represents an oxygen atom or 
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a group -NH-, R30 represents an alkylene group having 1 to 4 carbon atoms, R31 and R32 are the same 
or different with each other and independently represent an alkyl group having 1 to 18 carbon atoms, 
and p and q are such integers that will give a molecular weight ranging from 1,000 to 5,000,000. 
Although the compounds are represented by the above formula, they are not necessarily a block-type 
5 copolymer, and arrangement of the monomers may be changed arbitrarily. Of these, compounds in which Z 
is oxygen, R29 is methyl, R30 is ethylene, R31 and R32 are methyl and quaternarized by ^HshSO* are 
available from GAF Corporation under the tradenames of "Gafqurt 755" and "Gafqurt 734". 

The inorganic salts usable as a member of dispersant (C) include alkali, metal salts, alkaline earth metal 
salts or aluminum salts of an inorganic acid such as chloric acid, sulfuric acid or nitric acid. Of these 
10 inorganic salts are preferred potassium sulfate, sodium sulfate, magnesium sulfate, aluminum sulfate, 
potassium nitrate, sodium nitrate, magnesium nitrate, calcium nitrate, aluminum nitrate, potassium chloride, 
sodium chloride, magnesium chloride, calcium chloride, aluminum chloride, potassium carbonate, sodium 
carbonate, aluminum carbonate. Among them, especially preferred ones are sodium sulfate, potassium 
nitrate, sodium nitrate, potassium chloride and sodium chloride. 
75 The antimicrobial suspensions of the invention may be prepared according to conventional method by 
adding a powder of fine particulate Mept compounds or suspension thereof to a solution of the above- 
mentioned dispersants, but preferably be prepared by the following process. 

Namely, the suspension is prepared by a method in which a powder of fine particulate Mept 
compounds is added to a 50% solution of dispersant (A) or a diluted solution thereof and agitated to give a 
20 uniform mixture, or by a method in which a dispersion of fine particulate Mept compounds is added to a 
50% solution of dispersant (A) or a diluted solution thereof under agitation and further agitated to obtain a 
uniform mixture. The mixing is carried out using ordinary mixers such as propeller agitator apparatus, 
homogenizer mixers and sand mills. 

When dispersant (B) is used, the following four ingredients are processed as described below. 
25 1) 1 to 10% (as effective amount) of fine particulate Mept compounds, 

2) Water-soluble polymer compound in an amount of 5 wt% or more of the fine particulate Mept 
compounds, 

3) Non-ionic surfactant in an amount of 5 wt% or more of the water-soluble polymer compound, 

4) ion-exchanged water as balance. 

30 First, 2) is dissolved in 4), then added with 3), followed by further addition of 1) under agitation until uniform 
mixture is obtained. Alternatively, 2) is dissolved in 4) : then added with 1) and mixed well, followed by 
further addition of 3) under agitation until uniform suspension is obtained. The mixing apparatus usable in 
the process are ordinary ones as described before. 

Further, in case where dispersant (C) is used for preparing an antimicrobial suspension, an aqueous 

35 solution comprising 0.1 to 60 wt%, preferably 1 to 50 wt% of a cationic polymer compound and 0.1 to 25 
wt%, preferably 1 to 25 wt% of an inorganic salt should firstly be prepared. Examples of solvents are water 
or mixture of water and lower alcohol. Into the thus obtained aqueous solution, a dispersion comprising 0.1 
to 60 wt%, preferably 0.1 to 50 wt% of fine particulate Mept compounds is added and agitated until uniform 
mixture is obtained. The mixing is carried out by a similar apparatus described before. The thus obtained 

40 antimicrobial suspensions can be used as it is. Optionally, they may be subjected to filtration under 
pressure, by which step, Mept particles having improved surface are obtainable. 

Examples of antimicrobial hair treatment compositions according to the second invention include 
compositions for shampooes, hair rinses or hair lotions. These compositions are prepared by incorporating 
the above described antimicrobial suspensions into a hair treatment base under agitation and uniformly 

45 mixing them. The antimicrobial suspension should be incorporated in such an amount that the amount of 
fine particulate Mept compounds are 0.01 to 10wt%, especially 0.05 to 5wt% of the total composition. The 
bases for hair treatments are those ordinarily used for these purposes. Among the hair treatment 
compositions, shampoo or hair rinse compositions are preferable in the practice of the invention. The bases 
for shampooes include anionic surfactants, amphoteric surfactants, cationic surfactants and mixtures thereof. 

50 Specific examples of these surfactants are mentioned below. 
Anionic surfactants: 

(1) Linear or branched alkyibenzenesulfonates having an alkyl group having 10 to 16 carbon atoms on 
average. 

(2) Polyoxyalkylene alkyl ether sulfates having a linear or branched alkyl group having 8 to 20 carbon 
55 atoms on average and added with 0.5 to 8 moles of ethylene oxide and/or propylene oxide in one 

molecule thereof on average. 

(3) Alkylsulfates having a linear or branched alkyl group having 10 to 20 carbon atoms on average. 

(4) Olefinsulfonates having 10 to 20 carbon atoms in one molecule thereof on average. 
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(5) Alkanesulfonates having 10 to 20 carbon atoms in one molecule thereof on average. 

(6) Fatty acid salts having a linear or branched, saturated or unsaturated hydrocarbon chain having 10 to 
20 carbon atoms on average. 

(7) Alkylethoxycarboxylates having a linear or branched alky I group having 10 to 20 carbon atoms and 
added with 0.5 to 8 moles of ethylene oxide in one molecule thereof on average. 

(8) Alkyl or alkenylsuccinates having an alkyt or alkenyl group having 6 to 20 carbon atoms on average 
and partially neutralized salts thereof. 

(9) Phosphate active agents of the formula 



O 

II 

A - P - OXi 



in which A represents 

R 1 0-f-CH 2 CHO-^ or 

R3CONH— HCH2CHO-^ 
R2 

(in which R1 represents a linear or branched, saturated or unsaturated hydrocarbon group, R 2 represents 
a hydrogen atom or a methyl group, m is an integer of from 0 to 6, and n is an integer of 1 to 6), B 
represents -OX2 or A, and X2 and X2 independently represent a hydrogen atom or counter ion. 
(10) Amino acid surface active agent of the formulae 



X3OOC-CH2CH2-CH-COOX4 
I 

R3CO-NH 

CH2CH2COOX5 
I 

R3CO-N-CH3 

in which R3 represents an alkyl or alkenyl group having 7 to 21 carbon atoms, X3, X* and Xs 
independently represent a hydrogen atom or counter ion. 
(11) Acylated polypeptide surface active agents of the formula 

R4CONHCH-CO (NH-CHCO) n . -NHCH-COOXg 
I I I 

R5 Rg R7 

in which represents an alkyl or alkenyl group having 7 to 21 carbon atoms. R5, Rs and R7 
independently represent a side chain of an amino acid, m is an integer of 1 to 6, and Xs represents a 
hydrogen atom or counter ion. 

The counter ions represented by X1 to X5 of these anionic surfactants generally include ions of alkali 
metals such as sodium or potassium; alkaline earth metals such as magnesium; ammonium ion and 
alkanolamine bases having 1 to 3 alkanoi groups having 2 or 3 carbon atoms such as, for example, 
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monoethanolarnine, diethanolamine, triethanolamine or triisopropanolamine. 

Amphoteric surfactants: 
(12) Alkylamine oxides (I) and amidoamine oxides (II) of the following formulae 

R 9 

I 

R8 - N 0 (I) 

J 

RlO 



R 9 

I 

R 8 - CONH(CH 2 ) mi - N 0 (II) 

RlO 

in which Rb represents an alkyl or alkenyl group having 10 to 20 carbon atoms, Rs and R-.o 
independently represent an alkyl group having 1 to 3 carbon atoms, and nm is an integer of 1 to 4. 

(13) Alkyl or sulfobetaines (III) and amido or amidosulfobetaines (IV) of the following formulae 

*n 

R 8 - N* - (CH 2 )m 2 X 7 (III) 
*12 

R 8 - CONH{CH2) ni - N - (CH^^X? < IV > 

»12 

in which Rn and R12 independently represent an alkyl group having 1 to 4 carbon atoms, m2 is an 
integer of 1 to 3, X 7 represents a -COO 8 or S03 e group, mi and R 8 have the same meanings as defined 
before, respectively. 

(14) Imidazoline amphoteric surface active agents of the following formula 

C 2 H 4 OR 14 
CH 2 -CH 2 |$ 
I ^N-CH 2 Zi 
N = C "I 

Rl3 

in which R13 is an aliphatic acid residue having 10 to 20 carbon atoms on the average, Rn represents 
sodium, hydrogen or -CH 2 COOM 2 . Z1 represents -COOM 2 , -CH2COOM2 or 

-CHCH 2 S0 3 M 2 
OH 

in which M2 represents a sodium-, hydrogen -atom or an organic base, Xs represents a hydroxyl group, 
an acidic salt, an anionic surface active sulfate or a sulfated product. 
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(15) Armidoamine amphoteric surface active agents of the formula 



R15CH-CON 



*16 



C 2 H 4 C0 2 X 9 c 2 h 4 n: 



- R 17 
"*18 



in which R15 represents an alkyl or alkenyl group having 6 to 20 carbon atoms, Ris represents a 
hydrogen atom, -C2H*OH or -C2H4OC2H4COOX9, R17 represents -C2H*OH, -C2H*OC2H4COOX s or 
-C2H*COOX 9 , and R18 represents a hydrogen atom or -C2H4.COOX9, X9 represents a hydrogen-, alkali 
metal atom ammonium or organic ammonium. Cationic surfactants: 

(16) 



R 20 - 



*21 
'© 

" " ^23 

I 

R22 



in which at least one of R20, R21, R22 and R23 represents an alkyl or alkenyl group having 8 to 24 
carbon atoms and the other represent an alkyl group having 1 to 5 carbon atoms, and X' represents a 
halogen atom. 
(17) 



R21 

R20 ~ N* - CH 2 C 6 H 5 

I 

R 22 



in which R20, R21, R22 and X* have the same meanings as defined before, respectively. 
(18) 



(R 24 0) n3 H 
'© 

R 2 0 - N - R 21 

I 

(R 24 0) n3 H 



in which R20, R21 and X' have the same meanings as defined before, respectively, n3 is an integer of 1 
to 20, and R24. represents an alkylene group having 2 to 3 carbon atoms. 

It is to be noted that dispersant (B) requires a non-ionic surfactant as an essential component 
thereof, but when other dispersants are used, non-ionic surfactants may be incorporated as an arbitrary 
ingredient. Examples of the non-ionic surfactants include, aside from the before-mentioned polyox- 
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yethylene alkyi or alkenyl ethers, polyoxyethylene aikylphenyi ethers, poiyoxypropylene alkyl or aikenyl 
ethers, polyoxybutyiene alkyl or alkenyl ethers, non-ionic surfactants obtainable by adding propylene 
oxide or butylene oxide to ethylene oxide, and higher fatty acid alkanolamides or alkylene oxide adducts 
thereof, the following compounds are mentioned. 
5 (19) Sucrose fatty acid esters obtainable from fatty acid having 10 to 20 carbon atoms on average and 
sucrose, 

(20) Fatty acid glycerine monoester obtainable from fatty acid having 10 to 20 carbon atoms on average 
and glycerine. 

Of these surfactants, agents (1), (2), (3), (4), (5), (6), (11), (I) and (II) of (12), (13), (14), (15), 
io polyoxyethylene alkyl or alkenyi ethers and higher fatty acid alkanolamides or alkyleneoxide adducts thereof 
are preferred. These surfactants may be used singly or in combination. Suitable amount of the surfactants 
is, for example, in the range not less than 5wt%, preferably from 10 to 40wt% in total, of the composition. 

The antimicrobial hair treatment compositions may further comprise, aside from the above-described 
essential ingredients, any arbitrary ingredients ordinarily used for these purposes. Examples of such 
75 arbitrary ingredients include: solubiiizers such as propylene glycol, glycerine or urea; viscosity modifiers 
such as ethyl alcohol, isopropyl alcohol, methyl cellulose or higher alcohols; preservatives; antiseborreheic 
agents; keratin-soluble or swelling substances such as sulfur, salicylic acid and enzymes; deodorants; 
pearling agents; iotionizing agents; perfumes; colorants; UV absorbers; antioxidants; preservatives. 

20 Action: 

The function of the dispersants to be used in the present invention is not clear but it is considered that 
the dispersants make the particle surface of the fine particulate Mept compounds improved, thereby 
aggregation of the particles is prevented. 

25 

Effects of the Invention: 

Several shampooes and hair rinses containing the Mept compounds are put on the market. However, in 
order to stably incorporate the Mept compounds into shampoo or hair rinse compositions, it is unavoidable 

30 to make them highly viscous or to add specific types of polymers or clay minerals. This leads to the 
disadvantage that the compositions become poor in performance, e.g. with shampooes, the foaming 
performance becomes poor with objectionable texture of the hair after shampooing. 

Different from conventional method of modifying the viscosity of dispersion medium for improving the 
dispersion stability of Mept compounds, the inventive method utilizes fine particulate Mept compounds, 

35 thereby obtaining an antimicrobial suspension of very stable dispersion. Antimicrobial hair treatment 
compositions which incorporate fine particulate Mept compounds are excellent in storage stability and in 
feel on use. 

Examples: 

40 

The present invention is described by way of referential examples and examples. 

The size distribution of Zpt in the referential examples or examples was determined by a centrifugal 
automatic size distribution measuring instrument CAPA-500 (available from K.K. Horiba Seisakusho). Water 
was used as a medium for dispersion. Density of the composition, viscosity and the specific gravity of Zpt 
45 particles were 1, 0.8mPas (cps) (30* C), and 1.78, respectively. 

Referential Example 1 

0.29 g of hepta hydride salt of zinc sulfate and 99.3 g of mixture of 1% solution of Polyquat H and 
50 water/ethanol (65/35) were charged in a reaction vessel and cooled down to -25* C, to which 0.75 g of 
aqueous 40% solution of sodium salt of 2-mercaptopyridine-N-oxide was charged at a time and reacted. 
After further 1 minute of agitation at the same temperature, the settled Zpt fine powder was collected. The 
size distribution of the fine particulate Zpt is shown in Table 1 . 



55 
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Table 1 



75 



Particle 


Size (^) 


Distribution 


Cumulative 
Total (wt%) 


1.00 


< 




0.0 


0.0 


1.00 


•* 


0.95 


0.0 


0.0 


0.95 




0.90 


0.6 


0.6 


0.90 


_ 


0.85 


0.0 


0.6 


0.85 




0.80 


0.0 


0.6 


0.80 


■~ 


0.75 


0.2 


0.8 . 


0.75 




0.70 


1.1 


1.9 


0.70 


— 


0.65 


0.0 


1.9 


0.65 


- 


0.60 


0.0 


1.9 


0.60 


- 


0.55 


8.4 


2.3 


0.55 


- 


0.50 


0.3 


2.5 


0.50 


— 


0.45 


0.0 


2.5 


0.45 




0.40 


0.2 


2.7 


0.40 




0.35 


1.4 


4.1 


0.35 




0.30 


2.1 


6.2 


0.30 




0.25 


1.4 


7.7 


0.25 




0.20 


1.6 


9.2 


0.20 




0.15 


2.7 


11.9 


0.15 




0.10 


8.7 


20.6 


0.10 




0.05 


76.1 


96.7 


0.05 




0.00 


3.3 


100.0 


Average 


Size 


0.08yLt 





Referential Example 2 

45 70 ml of a commercially available Zpt dispersion (commercial product A having active ingredient of 50 
wt%) and 130 ml of glass beads (media) having a size of 44 to 63 microns were mixed (media/dispersion 
ratio by volume = 65/35) and placed in a 400 mi sand grinder (made by Igarashi Machine Manufacturing 
Co., Ltd.). Grinder discs were rotated for 3 hours at a peripheral speed of 5 m/sec. The temperature within 
the grinder was 20 to 25 *C. The resulting dispersion was filtered under pressure to obtain 31 ml of fine 

so particulate Zpt. The size distribution of thus obtained fine particulate Zpt is shown in Table 2. 



55 
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Table 2 



Particle 


Size (JX) 


Distribution 


Cumulative 
Total (wt%) 


0.90 < 




0.0 


0.0 


0.90 


- 


0.84 


0.0 


0.0 


0.84 


- 


0.78 


0.0 


0.0 


0.78 


- 


0.72 


1.4 


1.4 


0.72 


- 


0.66 


3.3 


4.7 


0.66 


- 


0.60 


0.0 


4.7 


0.60 


- 


0.54 


2.4 


7.1 


0.54 


- 


0.48 


1.9 


9.0 


0.48 




0.42 


2.8 


11.8 


0.42 




0.36 


4.3 


16.1 


0.36 




0.30 


5.7 


21.8 


0.30 




0.24 


7.3 


29.1 


0.24 




0.18 


12.5 


41.6 


0.18 




0.12 


22.2 


63.8 


0.12 




0.06 


32.9 


96.7 


0.06 




0.00 


3.3 


100 


Average 


Size 


0.16/( 





Referential Example 3 

23 g of commercially available Zpt powder, 4.5 g of a water-soluble copolymer salt of the formula 
having a molecular weight of 680.000, 
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CH 3 



— e ch 2 -c 



h- -t- CH 2 -€H-tr- 



5 



N(CH 2 CH 2 OH) 3 




© 



70 



63 g of water, and 187 g of glass beads (media) having a size of 0.1 to 0.2 mm were mixed 
(media/dispersion ratio by volume = 63/37) and placed in a 400 ml sand grinder (made by igarashi 
Machine Manufacturing Co., Ltd.). in the grinder, discs were rotated for 12 hours at a peripheral speed of 6 
m/sec. The temperature in the sand grinder was found to be 20 to 25 * C. The content was filtered under 
75 pressure to obtain 40 g of fine particulate Zpt dispersion. When the media are washed twice each with 70 g 
of water, 98% of Zpt could be recovered. The size distribution of thus obtained fine particulate Zpt is shown 
in Table 3. 



25 



30 



35 



40 



45 



55 
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Table 3 



Particle Size (zi) Distribution Cumulative 

^ (wt%) Total (wt%) 



0.90 < 


0.0 


rt ft 
0 • U 


0.90 - 0.84 


0.0 


0.0 


0.84 - 0.78 


0.0 


0.0 


0.78 - 0.72 


0.0 


0.0 


0.72 - 0.66 


0.0 


0.0 


0.66 - 0.60 


0.0 


0.0 


0.60 - 0.54 


0.8 


0.8 


0.54 - 0.48 


0.0 


0.8 


0.48 - 0.42 


1.0 


1.8 


0.42 - 0.36 


0.1 


1.9 


0.36 - 0.30 


1.4 


3.3 


0.30 - 0.24 


4.2 


7.5 


0.24 - 0.18 


3.0 


10.5 


0.18 - 0.12 


7.4 


17.9 


0.12 - 0.06 


20.2 


38.2 


0.06 - 0.00 


61.8 


100 



40 Average Size 0.05yU 



45 

Example 1 

Antimicrobial suspensions as shown in Table 1 were prepared by adding a certain amount of 
suspension containing Zpt in an amount of 50% to an aqueous solution of a water-soluble polymer of a 
so predetermined concentration, and agitating the mixture. The appearance of the suspensions were observed 
immediately after the preparation, after 10 days storage at 25* C, after addition of sodium chloride (final 
concentration ~ 3%, after 10 days of storage), and after frozen and re-melted (from -20 *C to room 
temperature) by naked eyes. The results are shown in Table 4. In the table, symbols denote the following 
meanings. 
55 o: uniform dispersion 
F: flocculation 
S: sedimentation 
A: irreversible aggregation 
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1 ) Product of Referential Example 2 
55 2) Size Distribution 
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Particle 


S i zp In) 


(wt%) 


vuaiuxa L1VC 

Total (wt%) 


2.00 < 




0.0 


0.0 


o no 




1 .90 


0.0 


0 . 0 


1.90 




1.80 


0.6 


0.6 


1.80 


- 


1.70 


7.7 


8.3 


1.70 




1.60 


4.1 


12.4 


1.60 


— 


1.50 


0.6 


13.0 


1.50 


— 


1.40 


0.0 


13.0 


1.40 


— 


1.30 


0.0 


13.0 


1.30 


— 


1.20 


0.6 


13.6 


1.20 


— 


1.10 


2.8 


16.4 


1.10 


— 


1.00 


0.0 


16.4 


1.00 


— 


0.90 


1.9 


18.3 


0.90 


— 


0.80 


9.0 


27.3 


0.80 


- 


0.70 


1.4 


28.7 


0.70 


- 


0.60 


4.6 


33.3 


0.60 




0.50 


9.8 


43.1 


0.50 




0.40 


11.9 


55.0 


0.40 




0.30 


16.1 


71.1 


0.30 




0.20 


17.8 


88.9 


0.20 




0.10 


9.5 


98.4 


0.10 




0.00 


1.6 


100.0 


Average 


Size 


0.44^ 





3) Size Distribution 
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Particle Size (ji) 


Distribution 
(wt%) 


Cumulative 
Total (wt% 


5 


3.00 < 


A A 

0.0 


A A 

0*0 




3.00 - 2.85 


0,0 


u • u 




2.85 - 2.70 


2.1 


I • 1 


70 


2.70 - 2.55 


1.3 


3.4 




2.55 - 2.40 


A A 

0 . 0 






2.40 - 2.25 


1.9 


5.3 




2.25 - 2.10 


3.1 


8.4 


70 


2.10 - 1.95 


2.7 


11.1 




1.95 - 1.80 


1.5 


12.6 




1.80 - 1.65 


1.0 


13.6 


20 


1.65 - 1.50 
1.50 - 1.35 


1.5 
9.6 


15.1 
24 .7 




1.35 - 1.20 


14.4 


39.1 




1.20 - 1.05 


5.6 


44.7 


25 


1.05 - 0.90 


6.3 


51.0 




0.90 - 0.75 


7.9 


58.9 




0.75 - 0.60 


9.0 


67.9 




0.60 - 0.45 


11.9 


79.8 


30 


0.45 - 0.30 


12.1 


91.9 




0.30 - 0.15 


7.5 


99.4 




0.15 - 0.00 


0.6 


100.0 



Average Size 0.91,11 



40 4) Polyquart H (Henkel Co., Ltd.) 

5) Polycondensation product of Adipic acid/Dimethylamino hydroxypropane diethylenetriamine (Cartaretin 
F, Sandoz Co., Ltd.) 

6) 1:1 Copolymer of methyldivinylimidazolium/vinylpyrrolidone (Luviquat FC 550, BASF Co., Ltd.) 

7) Copolymer of vinylpyrrolidone/dimethylaminoethylmethacryiate (Gafquat 755N, GAF Co., Ltd.) 
45 8) Average polymerization 1550 

9) Carbopoi 941 (Goodrich Co., Ltd.) 

As shown in Table 4, only inventive products incorporating fine particulate Zpt and condensation 
polymerization product of poiyglycol/polyamine were excellent in lasting uniform suspension without any 
flocculation or sedimentation taken place under any condition. 

50 

Example 2 

A surfactant was added to water and dissolved to prepare a uniform solution having a final concentration 
referred to in Table 5. An antimicrobial suspension prepared in Example 1 was added to the resulting 
55 solution under agitation, further added with perfume and colorant. The pH was adjusted to 7 by citric acid, 
and the viscosity to 800 cps by ethanol, thereby obtaining shampoo compositions shown in Table 2. The 
appearence of the compositions were observed after 30 days storage at room temperature, at 50* C and at 
40 'C, respectively, and after frozen and re-melted (from -20 *C to room temperature) by naked eyes. The 
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results are shown in Table 5. The symbols have the same meanings as indicated in Example 1. 

As shown in Table 5, only inventive shampoo compositions incorporating fine particulate Zpt and 
condensation polymerization product of polyglycol/polyamine were excellent in lasting stable suspension 
under any condition. 
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Example 3 



10 



75 



20 



Hair Rinse Composition: 

1) Distearyldimethylammoniura chloride 2% 

2) Cetyl alcohol 2 

3) Propylene glycol 3 

4) Antimicrobial suspension 3 
(Inventive product 2, Zpt 10%) 

5) Perfume °* 5 
6} Colorant small amount 

7) Citric acid small amount 

8) Water balance 



In a uniform solution of (1) and (8) was uniformly dispersed (4) and heated, followed by adding a hot 
25 uniform solution of (2) and (3) under agitation, cooling and adding (5), (6) and (7) to obtain a hair rinse 
composition. Thus obtained hair rinse composition was found to keep good and stable suspension over a 
long period without being flocculated or settled after heated or frozen and re-melted. 



Example 4 

30 



35 



Anti-dandruff Lotion: 

Fine particulate Zpt (50%) 4% 
(obtained in Referential Example 2) 



Polyquart H 2.0 

40 

Propylene glycol 5 
Ethanol 10 

45 Perfume small amount 

Water balance 



so The procedure of Example 1 was followed to prepare an anti-dandruff lotion. The lotion was found to be 
stable over 1 month at room temperature. 

On the contrary, when no Polyquart H was used, Zpt was recognized to settle in 3 days. 



Example 5 

55 
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10 



Aqueous Antimicrobial: 

Fine particulate Zpt (50%) 0.2% 
(obtained in Referential Example 2) 

Polyquart H 0.2 
Water suitable amount 



Total 100 

75 

An aqueous antimicrobial was obtained in the same manner as in Example 2. The antimicrobial was 
stable over 1 month and showed good antimicrobial effects when applied to trees. 

Example 6 

20 

An antimicrobial dispersion of fine particulate Zpt of the following formulation was prepared, then diluted 
by ion-exchanged water and determined the size distribution by the centrifugal precipitation method. The 
results are shown in the sole Figure. 

25 (Formulation) 



30 



Hydroxyethylcellulose *1 1.2% 

Zpt dispersion of Referential Example 2 8 
(active ingredient 50 wt%) 

Polyoxyethylene coconut oil fatty acid 0.1 to 0.8 

monoethanolamide *2 



35 



Ion-exchanged water balance 
(Note) *1: HEC UNICEL QP 4400H, product of Daicel 
40 Chemical Industry Co, , Ltd. 

*2: Araizet 5C, product of Kawaken Fine Chemical Co., 
Ltd, 

45 

(Preparation) 

Hydroxyethylcellulose was added to ion-exchanged water and heated to dissolve, followed by cooling 
so down to room temperature, adding polyoxyethylene coconut fatty acid monoethanolamide to obtain a 
uniform mixture. Dispersion of fine particulate Zpt according to Referential Example 2 was added to the 
resulting mixture, and further agitated to obtain a uniform mixture. 

Example 7 

55 

Shampoo Composition: 



(Formulation) 
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10 



15 



1) Antimicrobial suspension 
according to Example 6 
(containing Amizet 5C by 0.6%) 



25% 



2) 



3) 



Laurylsulf ate tr iethanolamine salt 
(active ingredient 40%) 



40 



20 



Laurie acid diethanolamide 

4) Phosphoric acid 

5) Colorant 

6) Perfume 

7) Ethanol 

8) Ion-exchanged water 



suitable amount 
small amount 
0.5% 

suitable amount 
balance 



(Preparation) 

25 In a uniform solution of 2) and 8) was dispersed 1) under agitation, and 3), 5) and 6) were further added 
under agitation until uniform mixture was obtained. 4) and 7) were added to the resulting solution in a 
suitable amount to adjust pH to 7, and viscosity to 200 cp (B-viscometer), thereby obtaining an anti-dandruff 
shampoo composition. This composition showed good dispersion after storage for 2 weeks at 40° C. 

30 Example 8 

Hair Rinse Composition: 
(Formulation) 



35 



40 



45 



50 



1) Antimicrobial suspension 
according to Example 6 

(containing Amizet 5C by 0.6%) 

2) Stearyltrimethylammonium chloride 

3) Polyoxyethylene cetyl ether (EO 5) 

4) Liquid paraffin 

5) -Isostearic acid 

6) Perfume 

7) Colorant 

8) Ion-exchanged water 



12,5% 



3 
2 

0.5 
0.5 
0.5 

small amount 
balance 
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(Preparation) 
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In a uniform solution of 2) and 8) was dispersed 1) under agitation until uniformly mixed, and 3), 4), 5), 
6) and 7) were further added and mixed uniformly to prepare an anti-dandruff rinse composition. This 
composition showed good dispersion after storage for 2 weeks at 40* C. 

Examples 9 - 16 

Shampoo compositions shown in Table 6 were prepared following the methods of Examples 6 and 7. 
These products showed good dispersion after storage for 2 weeks at 40* C. 

Comparative Example 

Comparative products 16 to 20 shown in Table 6 were prepared. Products which were not treated by 
water-soluble polymer/non-ionic surfactant were flocculated and sedimented. Commercially sold Zpt treated 
by water-soluble polymer/non-ionic surfactant showed sedimentation. The fine particulate Zpt which was not 
treated by non-ionic surfactant but was treated only by water-soluble polymer showed sedimentation. The 
fine particulate Zpt treated by methylcellulose/non-ionic surfactant showed sedimentation. The fine par- 
ticulate Zpt treated by carboxymethyiceliulose/non-ionic surfactant was flocculated and sedimented. 
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Prepared according to Example 6. 

HEC UNICEL QP4400H (product of Daicel Chemical Industry 
Co., Ltd.) 

HPOM (product of Sanyo-Kokusaku Pulp Co./ Ltd.) 
Polymer JR 400 

Metholose 60 SH (product of Shin-Etsu Chemical Co., Ltd.) 
Daicel CMC #1260 (product of Daicel Chemical Industry Co., 
Ltd.) 

Amizet 5C (product of Kawaken Fine Chemical Co., Ltd.) 
HCO-80 (product of Nikko Chemical Co., Ltd.) 
Softanol 90 (product of Nippon Shokubai K.K.) 
Dispersion State 

Uniform dispersion: 0 

25 

Sedimentation: S 
Flocculation: F 

30 

Example 17 

58 g of water, 15 g of sodium chloride and 17 g of Cartaretin F (active ingredient 30%) were mixed up, 
followed by adding 10 g of fine particulate Zpt (active ingredient 50%) under agitation, and subjected to 
35 further agitation to obtain a suspension of fine particulate Zpt. 

20 parts by weight (hereinafter simply referred to as parts) of the resulting suspension, which was in gel 
state, were added to 80 parts of sodium aikylether sulfate (active ingredient 2.5%) under agitation, and 
further mixed well, thereby obtaining a uniform suspension. It was found to contain particles having as same 
size as measured prior to the treatment. 
40 Zpt suspensions shown in Table 7 were prepared in the same manner as described above. Appearance 
of the suspension was observed after mixed with sodium aikylether sulfate under the same condition as 
mentioned above, and after 40 days storage at 25" C, respectively. In the Table, n O ,r , "A M , "F" and "S" 
denote the following meanings respectively. 
O: Uniform suspension 
45 A: Irreversible aggregation 
F: Flocculation 
S: Sedimentation 

As shown in Table 7, inventive products 19 to 25 which make use of the compound selected from 
polycondensation product of adipic acid-dimethylaminohydroxypropyl diethylenetriamine, copolymerization 
50 product of dimethylaminoethyl methacrylate-vinylpyrrolidone and copolymerization product of 
dimethyldiallylammoniumchloride-acrylamide, inorganic salt and fine particulate Zpt gave excellent and 
uniform dispersion while keeping the size of fine particulate Zpt even in the presence of surfactants, and 
were not sedimented or irreversibly aggregated. On the contrary, comparative products 21 to 27 generated 
flocculation or sedimentation, and were not agreeable. 

55 



*3: 
*4: 

5 

*5: 
*6: 

w 

*7: 
*8: 

75 

*9: 
*10: 

20 * n . 

*12: 
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Example 18 

The method of Example 17 was followed to prepare Zpt suspensions shown in Table 8. The 
suspensions were added to 25% solution of sodium polyoxyethyIene(2.5)lauryi sulfate. The appearence of 
the dispersion was observed as in Example 17. The results are also shown in Table 8. 
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Example 19 



Shampoo compositions shown in Table 9 were prepared making use of Zpt suspensions obtained 
Example 17. 
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(preparation) 

A surfactant, aqueous solution of a surfactant, and water were uniformly mixed, to which Zpt suspension 
prepared according to Example 17 was added under agitation, followed by further agitation until uniform 
mixture was obtained. The resulting mixture was added with perfume and colorant adjusted pH to 7 by 
citric acid, and viscosity to 1,000 - 500 by ethanol. 
*1 : necessary amount for adjusting pH to 7 

*2: necessary amount for modifying the viscosity in a range from 1 ,000 to 500 
*3: Miranol C2M (Miranol Co. Ltd.) 
'4: Rebon 2000 (Sanyo Kasei K.K.) 

As shown in Table 9, inventive shampoo products 41 to 48 gave excellent suspension even after 2 
month storages at room temperature, 40* C, and 50 °C without being sedimented or flocculated. Further, 
after frozen and re-melted, the inventive products were found to restore good suspension. On the contrary, 
comparative product 28 sedimented without flocculation, and comparative products 29 and 30 sedimented 
with flocculation. 
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Example 20 

Hair rinse Composition: 
(Formulation) 
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Stearyltrimethyl ammonium chloride 



2 wt% 



Cetyl alcohol 



3 



Propylene glycol 



3 



Zpt suspension (Inventive Product 20) 



5 



Perfume 



0.5 



Colorant 



small amount 



Citric acid 



small amount 



Water 



balance 



Into a uniform solution of stearyltrimethyl ammoniumchloride and water was added and suspended a 
suspension of Inventive product 20 and heated, to which a uniform solution of cetyl alcohol and propylene 
glycol was added under further agitation. After cooling, perfume, colorant and citric acid were added to 
prepare a hair rinse composition. 

Thus obtained hair rinse compositions gave good suspension stability at room temperature, at 40 °C, 
and at 50 *C. 



1. An antimicrobial suspension comprising a dispersant and from 0.0015 to 60 wt-% of a fine particulate 
polyvalent metal salt of 2-mercaptopyridine-N-oxide, characterized by having a size distribution in 
which particles having a size below 0.2 urn are contained in amounts not smaller than 50 wt-%, 
particles having a size from 0.5 to 1.0 urn being 15 wt-% or less and particles having a size over 1.0 
am being 2 wt-% or less and the dispersant being selected from (A), (B) or (C): 

(A) a polygiycol/polyamine condensation polymer, poiyglycol/polyamine/aikylamine condensation 
polymer or alkyleneamine condensation polymer; 

(B) at least one water-soluble polymer compound selected from hydroxyaikylcelluloses and partly 
quaternarized products thereof, and at least one non-ionic surfactant; 

(C) at least one cationic polymer compound and at least one alkali metal salt, alkaline earth metal 
salt or aluminum salt of an inorganic acid. 

2. The antimicrobial suspension according to Claim 1, wherein said polyvalent metal salt of 2- 
mercaptopyridine-N-oxide is a zinc salt. 

3. The antimicrobial suspension according to Claim 1, wherein said polyvalent metal salt of 2- 
mercaptopyridine-N-oxide having a size distribution in which particles having a size below 0.2 urn are 
contained in amounts not smaller than 50 wt% is incorporated in said suspension by 0.0015 to 60 wt%, 
and said dispersant (A) is incorporated in said suspension by 1/100 to 10 times of the amount of said 
fine particulate polyvalent metal salt of 2-mercaptopyridine-N-oxide. 

4. The antimicrobial suspension according to Claim 1 , wherein said at least one water-soluble polymer 
compound of dispersant (B) is selected from a hydroxyethylcellulose, a hydroxypropylcelluiose, and a 
reaction product of a hydroxyethylcellulose or a hydroxypropylcelluiose with glycidyltrimethytam- 
monium chloride. 

5. The antimicrobial suspension according to Claim 1, wherein said at least one non-ionic surfactant of 
dispersant (B) is selected from polyoxyaikylenealkyl or polyoxyalkylene alkenyl ethers having straight 
or branched alkyl or alkylene group having 10 to 20 carbon atoms on average and polyoxyalkylene 
group having 1 to 20 units of alkylene oxide having 2 to 4 carbon atoms, polyoxyalkylene alkylphenyl 
ethers, alkyleneoxide adducts of higher aliphatic acid alkanolamide and hardened castor oil. 



Claims 
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The antimicrobial suspension according to Claim 1, wherein said at least one cationic polymer 
compound of dispersant (C) is selected from the following compounds of (a) to (c): 

(a) A copolymer-type cationic polymer compound of dimethyl diallylammonium halide and ac- 

rylamide represented by either formula of 



H- 



■CH,-CR B ^CR» — Li CB.-CH- 



I 

CH 2 . 
CH 3 " 



XH 3 



3>K 



c=o 
I 

NH, 



-H 



or 



S — CH 2 -CR„-C R 3 -CH 2 
I ! 
CK, CH, 

N 9 X 6 

/ \ 
CH 3 CH 3 



1 



CH,-CH - 
I 

C=0 
I 

NH, 



1 



•H 



wherein. R 25 and R 2S are the same or different with each other and independently represent a 
hydrogen atom or methyl group, X represents a halogen atom, and I and m* are such integers that 
the sum of I and nru ranges from 180 to 2,000. 

(b) A polycondensation product of adipic acid and dialkylaminohydroxypropyl diethylenetriamine 
represented by the following formula or quaternarized products thereof: 



•CO (CH0<C0NHCH 2 CHJtfCH,CH 2 NH- 

* I 

CH 2 
I 

HCOH 
I 

CH 2 
I 

N 
/ \ 
Rrr &s 



wherein, R 27 and R 28 are the same or different with each other, and independently represent an 
alkyl group having 1 to 18 carbon atoms, and ru is such an integer that gives a molecular weiqht of 
ranging from 100 to 100,000. 
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(c) A copolymer represented by the following formula or quaternarized products thereof; 



H — CH,-CH 



N 

/ \ 
CH, C=0 

\ * / 

CHo — CHn 



CH,-CR 



79 



H 



C=0 
I 

Z 
i 

A, 



wherein R 2 s represents a hydrogen atom, methyl group or ethyl group, Z represents an oxygen 

atom or a group -NH-, R 30 represents an alkylene group having 1 to 4 
carbon atoms, R 3 < ( and R 32 are the same or different with each other and independently represent an 
aikyi group having 1 to 18 carbon atoms, and p and q independently represent such an integer that 
gives a molecular weight of ranging from 1,000 to 5,000,000. 

7. An antimicrobial hair treatment composition characterized by incorporating an antimicrobial suspension 
as defined in claim 1. 

8. The hair treatment composition according to Claim 7, wherein said composition is a shampoo 
composition or a hair rinse composition. 

9. An antimicrobial hair treatment composition according to Claim 7 or Claim 8 t wherein said hair 
treatment composition comprises a surfactant for shampoo use containing a mixture of one or more 
agents selected from anionic surfactants, amphoteric surfactants, non-ionic surfactants and cationic 
surfactants. 

10. The antimicrobial hair treatment composition according to Claim 9, wherein said surfactant for shampoo 
use is contained in an amount of 5 wt% or more based on the total composition. 

Re vend i cat ions 

1- Suspension antimicrobienne comprenant un dispersant et de 0,0015 a 60% en poids d'un sel 
particulate, fin, de metal polyvalent du mercapto-2 pyridine-N-oxyde, caracterise par une repartition 
granulometrique dans (aquelie des particules ayant une taille inferieure a 0,2 urn sont prSsentes dans 
des quantites non inferieures a 50% en poids, les particules ayant une taille de 0,5 a 1,0 am 
representant 15% en poids ou moins, et les particules ayant une taille depassant 1,0 urn representant 
2% en poids ou moins, et le dispersant etant choisi parmi (A), (B) ou (C) : 

(A) un polymere de condensation polyglycol/poiyamine, un polymere de condensation 
polyglycoi/polyamine/alkylamine ou un polymere de condensation d'une alkylfcneamine ; 

(B) au moins un compose polymere soluble dans i'eau choisi parmi ies hydroxyalkylceduloses et 
leurs produits partiellement quaternises, et au moins un agent tensio-actif non-ionique ; 

(C) au moins un compose polymere cationique et au moins un se! de metal alcalin, sel de metal 
alcalino-terreux ou sel d'aluminium d'un acide mineral. 

2. Suspension antimicrobienne selon la revendication 1 , dans laquelle (edit sel de metal polyvalent du 
mercapto-2 pyridine-N-oxyde est un sel de zinc. 

3. Suspension antimicrobienne selon la revendication 1, dans laquelle (edit sel de metal polyvalent du 
mercapto-2 pyridine-N-oxyde ayant une repartition granulometrique dans laquelle des particules ayant 
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une dimension inferieure a 0,2 urn sont presentes dans des quantites non inferieures a 50% en poids, 
est incorpore dans ladite suspension a raison de 0,0015 a 60% en poids, et ledit dispersant (A) est 
incorpore dans ladite suspension a raison de 1/100 a 10 fois la quantite dudit sel particulaire, fin, de 
metal polyvalent du mercapto-2 pyridine-N-oxyde. 

Suspension antimicrobienne selon fa revendication 1, dans laquelle ledit (ou lesdits) composers) 
polymere(s) soluble(s) dans I'eau du dispersant (B) est (sont) choisi(s) parmi une hydroxysthylcellulose, 
une hydroxyypropylcellulose, et un produit de reaction d'une hydroxyethylcellulose ou d'une hydroxy- 
propylcellulose avec le chlorure de glycidyl trimethyl ammonium. 

Suspension antimicrobienne selon la revendication 1, dans laquelle ledit (ou lesdits) agent(s) tensio- 
actif(s) non-ionique(s) du dispersant (B) est (ou sont) choisi(s) parmi les polyoxyalkylene alkyl ou 
polyoxyalkylene alcenyl Others ayant un groupe alkyle ou alkylene a chaTne droite ou ramifie ayant 10 
a 20 atomes de carbone en moyenne et un groupe polyoxyalkylene ayant 1 a 20 unites d'oxyde 
d'alkylene ayant 2 a 4 atomes de carbone, les polyoxyalkylene alkylphenyl Others, les produits 
d'addition d'oxyde d'alkylene d'alcanolamide d'acide aliphatique superieur et d'huile de ricin durcie. 

Suspension antimicrobienne selon la revendication 1, dans laquelle ledit (ou lesdits) compose(s) 
polymere(s) cationique(s) du dispersant (C) est (ou sont) choisi(s) parmi les composes suivants (a) a (c) 

(a) un compose polymere cationique de type copolymere d'halogenure de dimethyl diallylammo- 
nium et d'acrylamide represents par I'une ou I'autre des formules : 



:h.-cr: 
i 



CH, 



i 



CH, ^ CH, a 



CH," 



'CH, 



> 



CH,-CH- 

I 

C-0 

I 



v. 



-H 



H — CH,-CR, 5 -CR a -CH, 
I I 
CH. CH, 

V 

/ \ 

CHj CH 3 



e 



CH,-CH • 

I 

C-0 
I 

NH, 



1 



dans lesquetles : 

R25 et R 2S sont identiques ou differents Tun de I'autre et represented independamment un 
atome d f hydrog&ne ou un groupe m§thy!e ; 
X represente un atome d'haiogene ; et 

I et m* sont des nombres entiers tels que la somme de t et rru se situe dans la plage de 
180 a 2 000. 

(b) un produit de polycondensation d'acide adipique et de dialkylaminohydroxypropyl diethylene 
triamine represente par ta formule suivante, ou les produits quaternises de celui-ci : 
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10 



15 



•CO (CHjJ.CONHCB^CHnNCHjC^NH- 

l 

CH : 

HCOH 
I 

CH : 
I 

/\ 



20 



dans laqueile : 

R 2 ? et R 28 sont identiques ou differents Tun de I'autre, et represented independamment un 
groupe alkyle ayant 1 a 18 atomes de carbone ; et 

n 4 est un nombre entier tel qu'i! donne une masse moleculaire se situant dans la plage de 
100 a 100 000. 

(c) un copolymere represents par la formule suivante, ou les produits quaternises de celui-ci : 



25 



H — r CH.-CH 



30 



35 



K 

/ \ 
CH, C-0 

\ * / 

CHj-CH, 



CH,-CR, 9 - 

I 

C-0 

I 

Z 
I 

R 30 

I 

R31 



1 



H 



40 dans laqueile : 

R2S represente un atome d'hydrogene, un groupe methyle ou un groupe ethyle ; 

Z represente un atome d'oxygene ou un groupe 

R30 represente un groupe aikylene ayant 1 & 4 atomes de carbone ; 

Rai et R32 sont identiques ou differents run de I'autre et represented independamment un 
45 groupe alkyle ayant 1 a 18 atomes de carbone ; et 

p et q represented independamment un nombre entier tei qu'il donne une masse molecuiai- 

re se situant dans la plage de 1 000 a 5 000 000. 

7. Composition de traitement capillaire antimicrobien caracterisee par {'incorporation d'une suspension 
so antimicrobienne telle que definie a ia revendication 1. 

8. Composition de traitement capillaire selon la revendication 7, dans laqueile ladite composition est une 
composition de shampooing ou une composition de ringage capillaire. 

55 9. Composition de traitement capillaire antimicrobien selon la revendication 7 ou la revendication 8, dans 
laqueile ladite composition de traitement capillaire comprend un agent tensio-actif pour utilisation dans 
un shampooing, contenant un melange d'un ou plusieurs agents choisis parmi les agents tensio-actifs 
anioniques, les agents tensio-actifs amphoteres, les agents tensio-actifs non-ioniques et les agents 
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tensio-actifs cationiques. 



10. Composition de traitement capillaire antimicrobien selon la revendication 9, dans laquelle ledit agent 
tensio-actif pour utilisation dans un shampooing, est present dans une quantite de 5% en poids ou 
davantage sur la base de la composition totale. 

Patentansprtiche 

1. Antimikrobielle Suspension, umfassend ein Dispersionsmittel und von 0,0015 bis 60 Gew% eines 
femteiligen polyvalenten Metallsalzes von 2-Mercaptopyridin-N-oxid. gekennzeichnet durch eine Gr6- 
flenverteilung, bei der Teilchen mit einer Grofle unter 0.2 urn in Mengen von nicht weniger als 50 
Gew.% enthalten sind, Teilchen mit einer Grofie von 0,5 - 1,0 am 15 Gew.% oder weniger ausmachen 
und T 9l lchen mit einer Grofle Ciber 1,0 urn 2 Gew.% oder weniger ausmachen und wobei das 
Dispersionsmittel ausgewahlt ist aus (A), (B) oder (C): 

(A) ein Polyglycol/Polyamin-Kondensationspolymerisat, Polyglycol/Polyamin/Alkylamin-Kondensa- 
tionspolymerisat oder Alkylenamin Kondensationspolymerisat; 

(B) mindestens eine wasserloslichen Polymerverbindung. ausgewahlt aus Hydroxyalkylcellulosen 
und teilweise quaternierten Produkten derselben, und mindestens ein nicht-ionischesn Surfactans- 

(C) mindestens eine kationische Polymerverbindung und mindestens ein Alkalimetallsalz, Erdalkali- 
metallsalz oder Aluminiumsalz einer anorganischen Saure. 



2. Antimikrobielle Suspension gema/5 Anspruch 
Mercaptopyridin-N-Oxid ein Zinksalz ist. 



1, wobei das polyvalente Metallsalz von 2- 



4. 



5. 



6. 



Antimikrobielle Suspension gemS/5 Anspruch 1. wobei das polyvalente Metallsalz von 2- 
Mercaptopyridin-N-Oxid. das eine GrQflenverteilung aufweist, bei der Teilchen mit einer Grofle unter 0 2 
urn in Mengen von nicht weniger als 50 Gew.% enthalten sind, der Suspersion mit 0.0015 bis 60 
Gew./, einverleibt ist und wobei das Dispersionsmittel (A) der Suspension mit 1/100 bis zum 10-fachen 
der Menge des feinteiligen polyvalenten Metallsalzes von 2-Mercaptopyridin-N-Oxid einverleibt ist. 

Antimikrobielle Suspension, wobei die mindestens eine wasserlosliche Polymerverbindung von Disper- 
sionsmittel (B) ausgewahlt ist aus einer Hydroxyethylcellulose, einer Hydroxypropylcellulose und einem 
Reaktionsprodukt einer Hydroxyethylcellulose oder einer Hydroxypropylcellulose mit Glycidyltrimethy- 

iammoniumchlorid. 

Antimikrobielle Suspension gemSfl Anspruch 1. wobei das mindestens eine nicht-ionische Surfactans 
von Dispersionsmittel (B) ausgewMhlt ist aus Polyoxyalkylenalkyl- oder Polyoxyalkylenalkenylathern mit 
graden oder verzweigten Alkyl- oder Alkylengruppen mit 10 bis 20 Kohlenstoffatomen im Durchschnitt 
und einer Polyoxyalkylengruppe mit 1 bis 20 Einheiten von Alkylenoxid mit 2 bis 4 Kohlenstoffatomen 
Po^oxyalkylenalkylphenylathern. Alkylenoxidaddukten von hoherem aliphatischem Saurealkanolamid 
una genartetem Rizinusoi, 

Antimikrobielle Suspension gemafl Anspruch 1. wobei die mindestens eine kationische Polymerverbin- 
dung von Dispersionsmittel (C) ausgewahlt ist aus den folgenden Verbindungen (a) bis (c)- 

(a) eine katiomsche Polymerverbindung vom Copolymerisattyp von Dimethyldiallylammoniumhaloge- 

nid und von Acrylamid, dargestellt durch die folgenden Formeln 



H- 



,CH, 



-CIi» — CRjj CR^ — 

i . i 

CH 3 ^*CH, 



CH,-CH- 
! 

C=0 
I 

NH 2 



-H 
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Oder 



H — CH 2 — CR* 3 — C R 3 — CH 2 

I I 

CH. CH, • 

/ \ 

CH 3 CH 3 



CK,-CH - 
I 

0=0 

I 

NH, 



1 



•H 



wobei R 25 und R 26 gleich oder verschieden voneinander sind und unabhSngig fOr ein Wasserstoff- 
atom oder eine Methylgruppe stehen, X fur ein Halogenatom steht und I und m* derartige ganze 
Zahlen sind, daS die Summe von I umd itu im Bereich von 180 bis 2 000 liegt; 
(b) ein Polykondensationsprodukt von Adipinsaure und Dialkylaminohydroxypropyl-diethylentriamin 
gema/5 der folgenden Formel oder quaternisierte Produkte desselben: 



■CO (CKO^CONHCHjCHnNCRCHjNH- 

' I 

CH 2 
I 

HCOH 
! 

I 

N 
/ S 



wobei R 27 und R 28 gleich oder voneinander verschieden sind und unabhangig eine Alkylgruppe mit 
1 bis 18 Kohlenstoffatomen bedeuten und n* eine derartige ganze Zahl ist. da/3 ein Molekulargewicht 
im Bereich von 100 bis 100 000 erhalten wird; 

(c) ein Copoiymerisat der folgenden Formel oder quaternisierte Produkte desselben: 



H— rCH,-CH 



N 

y \ 

CH 2 C=0 

\ / 
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wobei R 23 ein Wasserstoffatom, eine Methylgruppe oder Ethylgruppe bedeutet, Z fur ein Sauerstoff- 
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7. 



8. 



atom oder eine Gruppe -NH-. steht, R 3S eine Alkylengruppe mit 1 bis 4 Kohlenstoffatomen bedeutet 
R 3 - und R 32 gleich oder voneinander verschieden sind und unabhSngig fur eine Alkylgruppe mit 1 
bis 18 Kohlenstoffatomen stehen und p und q unabhangig eine derartige ganze Zahl bedeuten da3 
em Molekulargewicht im Bereich von 1000 bis 5 000 000 erhalten wird. 

Antimikrobielles Haarbehandlungsmittel, gekennzeichnet durch die Einverleibung einer Antimikrobiellen 
Suspension, wie sie in Anspruch 1 definiert ist. 

Haarbehandlungsmittel gemSfl Anspruch 7, wobei das Mittel ais Schampoozusammensetzung oder als 
eine Haarspulzusammensetzung vorliegt. 

9. Antimikrobielles Haarbehandlungsmittel gemafi Anspruch 7 oder 8, wobei das Haarbehandlungsmittel 
em Surfactans fur Schampooverwendungszwecke umfaflt, enthaltend eine Mischung von einem oder 
mehreren Miiteln, ausgewahlt aus anionischen Surfactantien. amphoterischen Surfactantien. nicht- 
lonischen Surfactantien und kationischen Surfactantien. 

10. Antimikrobielles Haarbehandlungsmittel gemaB Anspruch 9, wobei das Surfactans fur Schampoover- 
rnthalten S isr° ke ^ 5 GeW " % mehf " beZ ° 9en ^ d ' e Gesamtz "sammensetzung, 
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